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Background
Sexual selection often requires honest signals that 
can be used to assess quality in potential mates (1)
Aerobic metabolism produces reactive oxygen 
species (ROS) that damage DNA, lipids, and 
proteins.  Carotenoids, catalase, and other 
antioxidants defend cells against this process (2, 3)
Carotenoids can also be allocated to pigmentation 
(4).  Species that rely on carotenoid-dependent 
displays may use color to measure immunity in 
potential partners.
Foot coloration conveys information regarding 
oxidative stress and relative body condition in black 
guillemots.
Compared to their paler-footed counterparts, 
individuals with redder feet will have:
Higher levels of circulating carotenoids
Greater antioxidant concentrations
Increased catalase activity
Hypothesis and Predictions
Methods
 Sample Collection
 32 adult guillemots were captured at the nest during a 
four week period of the 2007 breeding season on Kent 
Island, New Brunswick, Canada.
 Blood was collected from the brachial vein using 
heparinized tubes, centrifuged to separate 
erythrocytes from plasma, and stored at -20oC.
 Right feet were digitally photographed.
 Sample Analysis
 Foot color was analyzed in Adobe Photoshop using 
the RGB model to calculate redness intensity (5, 6).
 Plasma antioxidant concentrations and erythrocyte 
catalase activity were measured using 
spectrophotometric assays supplied by Cayman (Ann 
Arbor, MI).
Discussion and Future Work
Foot Color, Antioxidants, and Catalase
Mean antioxidant concentration = 1.48 mM ± 0.33
Mean catalase activity = 1133.58 nmol/min/mL ± 473.0
Neither measure correlated with foot color
AO = 0.0068x + 1.376, R2 = 0.0366. 
Cat = -8.6971x + 1278.7, R2 = 0.0263
The black guillemot (Cepphus grylle) is a 
monomorphic seabird characterized by its black 
and white plumage and bright red feet.
Black guillemots do not appear to use foot color intensity to 
evaluate antioxidant concentration and catalase activity in 
potential mates.
Catalase results are inconsistent with last year’s trends (7) in 
which catalase activity positively correlated with foot color.
This discrepancy may be due to methodology of color 
analysis.
Black guillemots demonstrate increased energy expenditure 
and decreased survivorship during chick rearing (8), suggesting 
the importance of choosing a healthy mate at the start of each 
breeding season.
 Individuals mate assortatively by foot color (see E. Carlton’s 
poster), suggesting that red feet may be an honest signal of an 
alternative measure of quality in this species.
Future work includes carotenoid analysis to examine the 
correlation between carotenoid availability and foot color 
intensity.  
www.skelligsrock.com/wildlife.htm
www.borealforest.org/
http://www.arthurgrosset.com/
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Many thanks to Mark Haussmann and Bob Mauck for advice and assistance 
throughout this project; to Elizabeth Carlton for collecting samples and 
analyzing color data; and to Sara Brinda for helping with erythrocyte 
processing.
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